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Cerebello — cerebral pathway analysis based on diffusion magnetic resonance imaging
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[Abstract] Objective To investigate the white — matter connectivity pattern of the cerebello — cerebral white matter pathway.
Methods The diffusion magnetic resonance imaging ( dMRI) data of 20 healthy adults who were recruited from University of Electronic
Science and Technology of China from October 2015 to April 2016 were collected. Then the white matter pathways between the cerebral
cortex and the cerebellum were tracked by probabilistic tracing method including dentate nucleus — rednucleus — thalamus — cortical
(DTC) frontal — pontine — cerebellar ( FPC)  parietal — pontine — cerebellar ( PPC)  temporallobe — pontine — cerebellum ( TPC)
occipital — pontine — cerebellum ( OPC) . The diffusional features: Fractional Anisotropy ( FA) Mean Diffusivities ( MD)  Axial
Diffusivities ( AD) and Radial Diffusivities ( RD) were assessed on these fibers. Finally the symmetry of parameters of fibers was
investigated by pairwise ¢ test. Results  All of fibers were successfully tracked in 20 subjects. The diffusional features of DTC and OPC
were symmetric. The FA of TPC and PPC was asymmetric in which the left fiber was higher than the right one ( P <0.05) . The RD
of left FPC and right PPC was higher than contralateral ones ( P <0.05) . Conclusion As the output fibers of the cerebellum DTC
were symmetrical. However the asymmetric of the input fibers from frontal temporal parietal lobes would implicate that the the
cerebellum participate in the cerebral non — motor function asymmetrically.
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1 DTC (% +5)
FA MD( x 1073 mm?/s) AD( x 1073 mm?/s) RD( x10 73 mm?/s)
DTC 0.42 £0.02 0.80 +0.03 1.20 £0.04 0.60 £0.04
DTC 0.41 £0.02 0.81 +0.03 1.20 £0.03 0.61 £0.04
P 0.713 0.698 0.453 0.487
:DTC - - ; FA ; MD ; AD ;RD
2 FPC (% +5)
FA MD( x 1073 mm?/s) AD( x10 73 mm?/s) RD( x10 73 mm?/s)
FPC 0.43 £0.02 0.82 +0.06 1.20 £0.07 0.62 +0.06
FPC 0.43 £0.02 0.80 +0.04 1.20 £0.05 0.59 £0.04
P 0.977 0.054 0.088 0.040
. FPC - :FA : MD AD :RD
3 PPC (% +5)
FA MD( x 10 ~* mm?/s) AD( x10 = mm?/s) RD( x 10 ~* mm?/s)
PPC 0.44 £0.02 0.81+0.05 1.20 +0.06 0.59 +0.05
PPC 0.43 £0.02 0.81 +0.06 1.20 £0.06 0.60 £0.04
P 0.039 0.130 0.898 0.013
: PPC - i FA ; MD ;i AD ; RD
4 TPC (x +5)
FA MD( x 10 =% mm?/s) AD( x 10 7% mm?/s) RD( x 10 ~* mm?/s)
TPC 0.44 +0.04 0.85+0.10 1.30 £0. 10 0.63 +0.11
TPC 0.42 £0.03 0.83 +0.09 1.30 £0.11 0.61 £0.08
P 0.045 0.301 0.178 0.491
. TPC - i FA : MD i AD i RD
5 OPC (% +5)
FA MD( x 10 =% mm?/s) AD( x 10 7% mm?/s) RD( x10 7% mm?/s)
OPC 0.38 +0.03 0.86 +0.05 1.20 +0.07 0.68 £0.06
OPC 0.38 £0.03 0.86 +0.07 1.20 £0.08 0.68 £0.07
P 0.645 0.837 0.889 0.725
. OPC - i FA ; MD i AD ; RD
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